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1.  Context and Objectives  
The "Digital Agenda for Europe"1 (DAE)  is developing a strategy to reinforce Europe's 
industrial and technology leadership in Information and Communication Technology (ICT). 
Building on Europe's assets, one of the objectives of the strategy is to step up efforts in ICT 
research and development.  
The DAE, in its R&D-related Pillar, expects Member States (MSs) to double their annual 
public spending on ICT research and development. In Action 55, the DAE states that 
"Member States should, by 2020, double annual total public spending on ICT  R&D spending 
from €5.5bn to €11bn (which includes EU programmes), in ways that leverage an equivalent 
increase in private spending from €35bn to €70bn." 
However, currently established methods in the MSs do not allow for systematic monitoring of 
public spending on ICT R&D. Therefore, within this policy context, DG INFSO has 
established a joint research work programme with the JRC (under the PREDICT 2 project 
(2011-2015)) 2  to support the overall ICT R&D policy of the Commission. This work 
programme includes helping with monitoring the above objective.  
Objectives of the present study 
Within the context of PREDICT 2, the present study aims to create a methodology for 
measuring or estimating public ICT R&D expenditures in the EU that can be used to monitor 
them subsequently. 
This report is organized as follows. We start in Section 2 by outlining the methodology for 
estimating ICT GBAORD (Government Budget Appropriations or Outlays for R&D).3 Then, 
in the third section we provide the estimation results.  
2.  Methodology for estimating ICT GBAORD based on ICT R&D 
employment shares 
In this method, we employ existing GBAORD data which is reported for 14 different NABS4-
2007 chapters and is available for every EU Member State in Eurostat databases.5 A dedicated 
ICT NABS chapter, however, does not exist in this database and ICT-related R&D is likely to 
be included in several NABS chapters. Due to the very broad definition of NABS chapters, a 
straightforward extraction of ICT from GBAORD is not possible.  
Strategy 
For this reason, there is a need to create a proxy variable that would enable us to measure ICT 
shares within different GBAORD NABS chapters. The values of this proxy would differ 
across countries, time and NABS chapters. A possible solution comes from the Labour Force 
                                                 
1  The Commission Communication and Annual Progress Reports are available at 
http://ec.europa.eu/information_society/digital-agenda/publications/index_en.htm.  
2  Further details on PREDICT2 are available at http://is.jrc.ec.europa.eu/pages/ISG/PREDICT.html.  
3  See Annex 2 for further discussion about the relationship between public R&D expenditures and GBAORD. 
4  Nomenclature for the Analysis and Comparison of Scientific Programmes and Budgets. 
5  Total GBAORD by NABS 2007 socio-economic objectives (gba_nabsfin07). 
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Survey (LFS)6 so long as a correspondence between NABS chapters and NACE7  codes can 
be defined. The LFS database provides information about worker's education, occupation, 
hours worked, sector, etc. If we can assume that the share of ICT expenditures in GBAORD is 
similar to the share of ICT R&D employment, we can define a proxy variable as the following 
ratio: 
personnelDRtotal
personnelDRICT
&
&
.   
This ratio will allow us to compute an ICT part from each GBAORD NABS chapter. 
NABS - NACE correspondence 
We first need to establish the link between GBAORD categorised in 14 NABS chapters on the 
one hand, and LFS data on the other. A direct link between these two datasets has not been 
defined yet but LFS comprises information about workers' sectors of activity categorized by 
NACE codes. The link can be created by defining a correspondence between NABS chapters 
and NACE codes. In absence of a ready-made correspondence table, we have created one 
which shows how NABS chapters correspond to NACE codes (see Annex 1, Table 1 for 
NACE Rev. 1.1 and Table 3 for NACE Rev. 2).8 For this, we have followed and compared 
detailed descriptions and definitions of both NABS9 and NACE10 categories. To illustrate this 
process, we provide several examples: 
• NABS chapter #6 (Industrial production and technology) includes R&D related to the 
improvement of industrial production and technology, as well as all manufacturing 
activities, and it excludes any R&D that forms an integral part of other objectives. 
Therefore, we include here NACE codes 10 to 33 Manufacturing, plus NACE 62 
Computer programming, consultancy and related activities and 63 Information 
service activities but we exclude any manufacturing NACE codes that are included in 
other NABS chapters (see Table 3 for details). 
• NABS chapter #7 (Health) includes R&D related to protecting, promoting and 
restoring human health – broadly interpreted to include health aspects of nutrition and 
food hygiene. It ranges from preventative medicine, including all aspects of medical 
and surgical treatment, both for individuals and groups, and the provision of hospital 
and home care, to social medicine and paediatric and geriatric research. Therefore, we 
include NACE 86 Human health activities and 87 Residential care activities here. 
• NABS chapter #14 (Defence) includes R&D related to all military purposes. Looking 
at NACE classification, we can include military activities in 25.4 Manufacture of 
                                                 
6  http://epp.eurostat.ec.europa.eu/portal/page/portal/microdata/lfs 
7  “Nomenclature générale des Activités économiques dans les Communautés Européennes” (Statistical 
classification of economic activities in the European Communities). 
8  NACE Rev. 1.1 classification is available till 2007. Since 2008, NACE Rev. 2 has been employed. 
9  Eurostat (2008) – Comparison between NABS 2007 and NABS 1992 
http://www.oecd.org/dataoecd/62/38/43299905.pdf 
10  Eurostat (2008) – NACE Rev. 2: Statistical classification of economic activities in the European Community 
http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-RA-07-015/EN/KS-RA-07-015-EN.PDF.  
For NACE Rev. 1.1 follow 
http://epp.eurostat.ec.europa.eu/portal/page/portal/nace_rev2/documents/CORRESPONDENCETABLENAC
EREV.2NACE-REV.1.1.pdf.  
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weapons and ammunition, 30.4 Manufacture of military fighting vehicles and in 84.22 
Defence activities. As explained above, although NABS chapter #6 (Industrial 
production and technology) is supposed to include all manufacturing activities, it 
excludes any R&D that forms an integral part of other objectives, which is Defence in 
this case. 
 
There are also several cases that require a special attention and approach: 
• NACE sectors 71.12 Engineering activities and related technical consultancy and 71.2 
Technical testing and analysis cover several NABS categories, with none of them 
necessarily dominating the others. Therefore, ICT employment in these two NACE 
sub-categories is distributed among seven (technology-related) NABS chapters 
according to their corresponding shares in a country’s total GBAORD. These seven 
NABS chapters are:  
o Exploration and exploitation of the earth  
o Environment 
o Exploration and exploitation of space 
o Transport, telecommunication and other infrastructures 
o Energy 
o Industrial production and technology 
o Agriculture 
• NABS chapters #12 (General advancement of knowledge: R&D financed from 
General University Funds (GUF)) and #13 (General advancement of knowledge: 
R&D financed from other sources than GUF) differ in their sources of financing. The 
NACE classification, however, does not allow for this division, so we treat these two 
NABS chapters jointly (i.e., we sum up GBAORD from these two chapters) and link it 
with NACE 72 (Scientific research and development).  
ICT R&D employment shares 
Once the link between NABS and NACE is created, we are able to determine the total R&D 
employment as well as ICT R&D employment for each NABS chapter. For this, we follow the 
International Labour Organization's (ILO) methodology and define ICT occupations as described in 
Table 2 (Annex 1). Furthermore, we define R&D employees as those with a tertiary education. 
Finally, we calculate ICT R&D employment shares separately for each country j, year t and NABS 
category i using the following formula: 
∑
∑
∈−=
edutertiaryk
kijt
edutertiaryICTISCOk
kijt
ijt personnel
personnel
shareempDRICT
:
&88:__&_ ,         (1) 
where index k denotes individual employee-groups11 and variable personnel represents the 
total number of employees within each group. The sum in numerator represents the total 
number of R&D employees working in a country j, year t, NABS category i and in 
occupations that are considered to be ICT occupations. The sum in denominator represents the 
total number of R&D employees in a country j, year t, NABS category i, irrespective of their 
occupation.  
                                                 
11  For each country and year, LFS data provides information about the aggregated number of employees across 
several groups. Therefore, these individual employee groups are combinations of regions, occupations, 
sectors, fields of education and degrees of education.  
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The aim of calculating these ICT R&D employment shares is to estimate the weight of ICT 
within each particular NABS chapter. It is unlikely that these shares will change rapidly from 
year to year. For some countries, however, LFS data estimates show some data gaps across 
the years (disappearances/appearances of ICT occupations). Since we do not want our results 
to depend on this volatile and, in reality, highly improbable behaviour, we have decided to use 
ICT R&D employment share trends in further calculations rather than actual shares. These 
ICT R&D employment share trend values are calculated separately for each country and 
NABS chapter. Here, employment share from equation (1) is regressed in time (years). 
Consequent linear prediction provides us the trend values. 
ICT GBAORD 
Finally, the resulting ICT GBAORD for country j in year t is estimated by the following 
formula: 
∑
=
=
14
1
___&_*_
i
ijtijtjt trendsshareempDRICTGBAORDGBAORDICT ,  (2) 
where index i denotes a NABS category. 
Time coverage 
• Regarding GBAORD, the last year with available data for the full set of 27 EU 
countries is 2008. Data for Greece is missing in 2009 and 2010; Poland is missing in 
2010.12 On the other hand, data from five countries are missing in 2004 (Bulgaria, 
Italy, Latvia, Luxembourg, and Hungary). Additionally, data from Bulgaria is missing 
in 2005 and 2006. 
• The latest version of LFS data is from 2010 (with ISCO-88 codes); it covers all 27 EU 
countries.  
• This study therefore covers the period 2004-2010. 
 
Data limitations 
• NACE codes are generally reported at 2-digit level but some countries report it at 3-
digit level. 
o 3-digit NACE Rev. 1.1 is NOT available for: Belgium, Bulgaria, Cyprus, 
Denmark, Ireland, Latvia, Slovenia, and UK 
o 3-digit NACE Rev. 2 is NOT available for: Belgium, Bulgaria, Cyprus, 
Denmark, Ireland, Italy, Latvia, and Slovenia 
• However, NABS-NACE matching provided in Table 1 and 3 requires 4-digit NACE 
level data in certain cases. For this reason, some country-specific adjustments to the 
above mentioned methods are necessary. For instance, in Agriculture (see Table 3) we 
need to account for all ICT R&D employees in NACE 20.15. Since the LFS does not 
provide such detailed classification, we have to use a more aggregated classification 
(NACE 20.1 or 20, depending on country availability) and then estimate the share of 
ICT R&D employment in NACE 20.15 from NACE 20.1. Ideally, we would use 
official Eurostat employment-related data for calculating these shares. Unfortunately, 
a full set of 4-digit NACE data about employment (e.g., number of employees, labour 
                                                 
12  According to Eurostat, Poland needed more time to fine-tune the breakdown of GBAORD by NABS socio-
economic objectives for 2010. This data will be available at a later stage. Regarding Greece, Eurostat has not 
received any GBAORD data for 2009 and 2010 and there is currently no information on when this data will 
be available. 
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costs, etc.), that would be consistent across all MSs, is not available. Therefore, we 
base our calculations of these shares on the assumption that all 4-digit NACE sub-
sector have equal weights. Going back to our previous example, we assume that ICT 
R&D employees in NACE 20.15 represent 1/7 of the total number of ICT R&D 
employees in the whole NACE 20.1 because NACE 20.1 comprises 7 sub-sectors 
(NACE 20.11 – 20.17). We believe that the results yielded by this approach are as 
good as those that would be produced by any other approach attempting to estimate 
employment shares using statistics about value added or number of companies. 
 
Future improvements 
There are several parts of this methodology that either may be improved or will have to be 
adjusted in the future: 
• For estimating ICT R&D employment shares (see equation (1)), we plan to use an 
indicator based on hours worked and/or wages,13 rather than currently used personnel. 
This approach will allow the inclusion of a partial employment or a partial 
involvement in ICT-related activities which will prevent the method from 
overestimating ICT R&D employment shares. Additionally, since wages play an 
important part of R&D expenditures and they differ across occupations, applying an 
indicator of wages should better reflect expenditures. 
• Since 2011, the new ISCO-08 classification of occupations has been employed by the 
LFS. Therefore, in order to estimate ICT GBAORD for the year 2011 onwards, a new 
definition of ICT occupations will be applied. 
3.  ICT GBAORD estimates 
Total EU ICT GBAORD, as estimated with the method described in Section 2, accounts for 
€5.4bn (2010) which represents almost 6% of the total EU GBAORD.14 The evolution of EU 
ICT GBAORD over the period 2004-2010 is depicted in Figure 1.  
                                                 
13  So far, access to this data has been blocked by Member States for confidentiality reasons. 
14  Please note that data from Greece and Poland are missing in 2010. For illustration, in the last available year, 
the estimate of publicly funded ICT R&D expenditures in Greece was €41mn (2008) and €58mn (2009) in 
Poland. 
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Figure 1: EU ICT GBAORD (mil. EUR, 2004-2010) 
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Source: Eurostat and JRC-IPTS calculations. 
Note: GBAORD data from several countries were missing when creating this picture – 2004: Bulgaria, Italy, Latvia, 
Luxembourg, and Hungary; 2005 & 2006: Bulgaria; 2009: Greece; 2010: Greece, and Poland. 
 
In Figure 2, we analyse the distribution of this data in EU countries in the total EU ICT 
GBAORD for the year 2010 (see Table 4 in Annex 1 for estimated ICT GBAORD for all EU 
countries from 2004 to 2010). ICT GBAORD in the EU is dominated by its five largest 
economies and Sweden – Germany (24.1%), the UK (12.5%), Spain (11.3%), France (8.9%), 
Sweden (7.9%) and Italy (7.8%). These six countries together account for more than two 
thirds of EU ICT GBAORD. Next come Netherlands (5.5%), Austria (4.6%) and Belgium 
(4.4%). The new Member States together account for only 4.9% of the total EU ICT 
GBAORD which is below their economic weight (12.5% of the total EU GDP). 
Figure 3 looks closer at ICT GBAORD intensity (defined as ICT GBAORD/GDP) in EU 
Member States in 2004, 2007, and 2010. In all three analyzed years, the leading position has 
been occupied by Sweden, followed by Finland. In 2004, Denmark was below the EU ICT 
GBAORD intensity level but recently it has surpassed the former leaders (Austria, Belgium or 
the Netherlands) and now it is ranked as the third most ICT GBAORD-intensive country in 
the EU. Overall, twelve countries perform better than the EU level and this group also 
includes two new Member States (the Czech Republic and Slovenia). 
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Figure 2: Distribution of ICT GBAORD in EU countries, % of total EU ICT GBAORD (2010) 
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Source: Eurostat and JRC-IPTS calculations. 
 
Finally, we compare the evolution of EU ICT GBAORD with the corresponding DAE target 
to double publicly-financed ICT R&D by 2020 (with respect to 2007). Based on our 
calculations, in order to achieve this target, EU ICT GBAORD should grow annually by about 
5.4%. This projected growth is depicted in Figure 4 (blue line). Initially, the actual trend was 
close to the projected one. Then, in 2010, EU ICT GBAORD should be about 17% higher 
than it was in 2007. The actual trend, however, reveals that the EU is lagging behind this goal 
and the overall increase from 2007 is only 12%. Here, it is necessary to emphasize that this 
result is partially caused by missing data from Greece and Poland.  
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Figure 3: Share of ICT GBAORD in GDP – EU Member States (2004, 2007, 2010) 
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Source: Eurostat and JRC-IPTS calculations. 
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Figure 4: Following the DEA target – a comparison between the actual and desired level 
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Source: JRC-IPTS calculations. 
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Annex 1 – Tables 
Table 1: NABS – NACE Rev. 1.1 correspondence table 
NABS 2007 NACE Rev. 1.1 
code name code name 
1 Exploration and exploitation of the Earth 10 Mining of coal and lignite; extraction of peat 
    11 Extraction of crude petroleum and natural gas 
    12 Mining of uranium and thorium ores 
    13 Mining of metal ores 
    14 Other mining and quarrying 
    29.51 Manufacture of machinery for metallurgy 
    29.52 
Manufacture of machinery for mining, quarrying and 
construction 
2 Environment 23.3 Processing of nuclear fuel 
    37 Recycling 
    90.02 Collection and treatment of other waste 
    90.03 Repair and maintenance of aircraft and spacecraft 
3 Exploration and exploitation of space 62.3 Space transport 
4 
Transport, telecommunication and other 
infrastructures 35.11 Building and repairing of ships 
    35.2 
Manufacture of railway and tramway locomotives and 
rolling stock 
    35.3 Manufacture of aircraft and spacecraft 
    41 Collection, purification and distribution of water 
    45 Construction 
    60 Land transport; transport via pipelines 
    61 Water transport 
    62 Air transport 
    63 
Supporting and auxiliary transport activities; activities of 
travel agencies 
    64 Post and telecommunications 
    74.2 
Architectural and engineering activities and related 
technical consultancy 
    90.01 Collection and treatment of sewage 
    excluded here: 60.3, 62.3 
5 Energy 40 Electricity, gas, steam and hot water supply 
    60.3 Transport via pipelines 
6 Industrial production and technology 15-37 Manufacturing 
    72 Computer and related activities 
    
excluded here: 22.1, 23.3, 24.15, 24.2, 29.3, 29.51, 29.52, 29.6, 35.11, 
35.2, 35.3, 37 
7 Health 85.1 Human health activities 
    85.31 Social work activities with accommodation 
Source: JRC-IPTS. 
Note: some NACE sub-categories are referred as excluded – it is because they are part of a different NABS chapter. 
 
(this table continues on the next page)
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Table 1 (cont.): NABS – NACE Rev. 1.1 correspondence table 
(this table begins on previous page) 
NABS 2007 NACE Rev. 1.1 
code name code name 
8 Agriculture 1 Agriculture, hunting and related service activities 
    2 Forestry, logging and related service activities 
    5 Fishing, fish farming and related service activities 
    24.15 Manufacture of fertilisers and nitrogen compounds 
    24.2 
Manufacture of pesticides and other agrochemical 
products 
    29.3 Manufacture of agricultural and forestry machinery 
    85.2 Veterinary activities 
9 Education 80 Education 
10 Culture, recreation, religion and mass media 22.1 Publishing 
    91.3 Activities of other membership organizations 
    92 Recreational, cultural and sporting activities 
11 
Political and social systems, structures and 
processes 74.5 Labour recruitment and provision of personnel 
    75 
Public administration and defence; compulsory social 
security 
    85.32 Social work activities without accommodation 
    excluded here: 75.22 
12 - 13 General advancement of knowledge 73 Research and development 
  (joint category for NABS 12 and 13)     
14 Defence 29.6 Manufacture of weapons and ammunition 
    75.22 Defence activities 
1 - 6, 8 
  
  
ICT employment in this NACE sub-category is 
distributed among seven NABS chapters 
according to corresponding shares in the overall 
economy by NACE 
74.3 
  
  
Technical testing and analysis 
  
  
Source: JRC-IPTS. 
Note: some NACE sub-categories are referred as excluded – it is because they are part of a different NABS chapter. 
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Table 2: ICT occupations in ISCO-88 classification 
ISCO-88   
123 Computing services managers 
 only persons with 'Computer science' or 'Computer use' field of education 
213 Computing professionals 
214 Architects, engineers and related professionals 
 only persons with 'Computer science' or 'Computer use' field of education 
231 College, university and higher education teaching professionals 
 only persons with 'Computer science' or 'Computer use' field of education 
311 Physical and engineering science technicians 
 only persons with 'Computer science' or 'Computer use' field of education 
312 Computer associate professionals 
313 Optical and electronic equipment operators 
 only persons with 'Computer science' or 'Computer use' field of education 
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Table 3: NABS – NACE Rev. 2 correspondence table 
NABS 2007 NACE Rev. 2 
code name code name 
1 Exploration and exploitation of the Earth 5 Mining of coal and lignite 
    6 Extraction of crude petroleum and natural gas 
    7 Mining of metal ores 
    8 Other mining and quarrying 
    9 Mining support service activities 
    28.91 Manufacture of machinery for metallurgy 
    
28.92 Manufacture of machinery for mining, quarrying and 
construction 
2 Environment 
38 Waste collection, treatment and disposal activities; 
materials recovery 
    
39 Remediation activities and other waste management 
services 
3 Exploration and exploitation of space 51.22 Space transport 
4 
Transport, telecommunication and other 
infrastructures 30.11 Building of ships and floating structures 
    30.2 Manufacture of railway locomotives and rolling stock 
    30.3 Manufacture of air and spacecraft and related machinery 
    33.15 Repair and maintenance of ships and boats 
    33.16 Repair and maintenance of aircraft and spacecraft 
    33.17 Repair and maintenance of other transport equipment 
    36 Water collection, treatment and supply 
    37 Sewerage 
    41 Construction of buildings 
    42 Civil engineering 
    43 Specialised construction activities 
    49 Land transport and transport via pipelines 
    50 Water transport 
    51 Air transport 
    52 Warehousing and support activities for transportation 
    53 Postal and courier activities 
  61 Telecommunications 
    71.11 Architectural activities 
   excluded here: 49.5, 51.22 
5 Energy 35 Electricity, gas, steam and air conditioning supply 
    49.5 Transport via pipeline 
6 Industrial production and technology 10 - 33 (all) Manufacturing 
  
62 Computer programming, consultancy and related 
activities 
  63 Information service activities 
  excluded here: 20.15, 20.2, 25.4, 28.3, 28.91, 28.92, 30.11, 30.2, 30.3,  
  
 
  30.4, 33.15, 33.16, 33.17 
7 Health 86 Human health activities 
    87 Residential care activities 
Source: JRC-IPTS. 
Note: some NACE sub-categories are referred as excluded – it is because they are part of a different NABS chapter. 
(this table continues on next page) 
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Table 3 (cont.): NABS – NACE Rev. 2 correspondence table 
(this table begins on previous page) 
NABS 2007 NACE Rev. 2 
code name code name 
8 Agriculture 
1 Crop and animal production, hunting and related service 
activities 
    2 Forestry and logging 
    3 Fishing and aquaculture 
    20.15 Manufacture of fertilisers and nitrogen compounds 
    
20.2 Manufacture of pesticides and other agrochemical 
products 
    28.3 Manufacture of agricultural and forestry machinery 
    75 Veterinary activities 
9 Education 85 Education 
10 Culture, recreation, religion and mass media 58 Publishing activities 
    
59 Motion picture, video and television programme 
production, sound recording and music publishing 
activities 
    60 Programming and broadcasting activities 
    90 Creative, arts and entertainment activities 
    91 Libraries, archives, museums and other cultural activities 
    93 Sports activities and amusement and recreation activities 
    94.9 Activities of other membership organisations 
11 
Political and social systems, structures and 
processes 78 Employment activities 
    
84 Public administration and defence; compulsory social 
security 
    88 Social work activities without accommodation 
   excluded here: 84.22 
12 - 13 General advancement of knowledge 72 Scientific research and development 
  (joint category for NABS 12 and 13)     
14 Defence 25.4 Manufacture of weapons and ammunition 
    30.4 Manufacture of military fighting vehicles 
    84.22 Defence activities 
71.12 Engineering activities and related technical consultancy 
1 – 6, 8 
  
ICT employment in these two NACE sub-
categories is distributed among seven NABS 
chapters according to their corresponding shares in 
total GBAORD 71.2 Technical testing and analysis 
Source: JRC-IPTS. 
Note: some NACE sub-categories are referred as excluded – it is because they are part of a different NABS chapter. 
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Table 4: ICT GBAORD estimates (mil. EUR) 
  2004 2005 2006 2007 2008 2009 2010 
Austria 105 122 138 156 186 212 251 
Belgium 153 172 194 207 254 268 240 
Bulgaria 0 0 0 3 4 4 4 
Cyprus 1 1 2 3 3 4 3 
Czech Republic 31 42 50 57 64 70 74 
Denmark 52 68 84 111 155 187 219 
Estonia 0 0 1 1 2 2 3 
Finland 105 117 131 132 140 158 180 
France 678 701 633 616 522 542 481 
Germany 1040 1055 1057 1104 1149 1206 1304 
Greece 18 25 31 36 41   
Hungary 0 24 22 18 23 27 33 
Ireland 24 29 39 56 60 76 79 
Italy 0 499 445 456 448 484 424 
Latvia 1 1 1 2 1 1 0 
Lithuania 0 2 2 3 3 1 2 
Luxembourg 0 9 6 8 13 14 24 
Malta 0 0 0 0 0 0 0 
Netherlands 294 293 293 284 279 316 300 
Poland 32 34 43 53 62 58  
Portugal 33 37 44 41 27 31 26 
Romania 3 6 12 20 28 19 18 
Slovakia 8 7 8 6 8 7 6 
Slovenia 7 11 12 14 16 25 28 
Spain 180 227 331 477 548 610 612 
Sweden 204 224 262 298 336 352 425 
UK 548 563 642 677 617 638 680 
total 3517 4266 4485 4838 4988 5312 5416 
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Annex 2 – GBAORD by OECD Frascati Manual 
Government Budget Appropriations or Outlays for R&D by Socio-economic Objectives 
(GBAORD) 
The following discussion is based on the OECD Frascati Manual (2002). 
GBAORD and government-financed GERD 
There are two ways of measuring how much governments spend on R&D. The first and most accurate 
is to hold surveys of the units that carry out R&D (firms, institutes, universities, etc.) in order to 
identify the amount effectively spent on R&D over the previous year and the share financed by 
government. The sum of the R&D spending in a national territory is known as “government-financed 
gross domestic expenditure on R&D” (government-financed GERD). 
A second way of measuring government support for R&D has been developed using data from 
budgets. This essentially involves identifying all the budget items involving R&D and measuring or 
estimating their R&D content in terms of funding. These estimates are less accurate than performance-
based data but as they are derived from the budget, they can be linked to policy through classification 
by “objectives” or “goals”. Budget-based data are now officially referred to as GBAORD. 
Sources of budgetary data for GBAORD 
Although details of the budgetary procedure vary from country to country, seven broad stages can be 
identified:  
i) Forecasts (estimates of funding before beginning of budget discussion). 
ii) Budget forecasts (preliminary figures as requested by ministries, especially for inter-
ministerial discussions). 
iii) Budget proposal (figures presented to the parliament for the coming year). 
iv) Initial budget appropriations (figures as voted by the parliament for the coming year, including 
changes introduced in the parliamentary debate). 
v) Final budget appropriations (figures as voted by the parliament for the coming year, including 
additional votes during the year). 
vi) Obligations (money actually committed during the year). 
vii) Actual outlays (money paid out during the year). 
Stages i)-iv) describe the government’s intentions. The data for budgetary year y should be available as 
soon as possible after the end of year y – 1. It is suggested that the preliminary GBAORD data should 
be based on the first budget agreed between the government and the parliament, or stage iv). Some 
countries might even base their preliminary figures on stage iii). During the budgetary year, 
supplementary budgets may be voted, including increases, cuts and reallocations of R&D funding. 
These are reflected in stage v). Data should be available as soon as possible after the end of the 
budgetary year. It is suggested that the final GBAORD data should be based on final budget 
appropriations. Some countries may have to base their final figures on stages vi) or vii). 
Main differences between GBAORD and GERD data 
Users of the GBAORD often discover and have difficulty in understanding differences between the 
sums reported as Total GBAORD and government-financed GERD. 
General differences 
In principle, both series should be established on the basis of the same definition of R&D, should 
cover R&D in both natural sciences and engineering and social sciences and humanities and both 
current and capital expenditures. 
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• They differ in two main respects. First, government-financed GERD and GERD objectives data 
are based on reports by R&D performers, whereas GBAORD is based on reports by funders. 
Second, the GERD-based series cover only R&D performed on national territory, whereas 
GBAORD also includes payments to foreign performers, including international organisations. 
• Differences may also occur because the periods covered are different (calendar or fiscal years), 
because the money is finally spent by the performer in a later year than the one in which it was 
committed by the funder, and because the performer may have a different and more accurate 
idea of the R&D content of the project concerned. 
GBAORD and government-financed GERD 
• In addition to the general differences, government-financed GERD should include R&D 
financed by central (or federal), provincial (or state) and local government, whereas GBAORD 
excludes local government and sometimes also provincial government. 
GBAORD and GERD by socio-economic objectives 
• GBAORD covers only R&D financed by government (including abroad), whereas GERD 
covers all sources of funds on national territory. 
• The performer’s appreciation of the objectives of the project concerned may differ significantly 
from that of the funder, notably for R&D funded from block grants such as GUF, which should 
be distributed by objective in the GERD approach. 
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